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NSD1 gene
nuclear receptor binding SET domain protein 1

Normal Function

The NSD1 gene provides instructions for making a protein that functions as a histone
methyltransferase. Histone methyltransferases are enzymes that modify structural
proteins called histones, which attach (bind) to DNA and give chromosomes their
shape. By adding a molecule called a methyl group to histones (a process called
methylation), histone methyltransferases control (regulate) the activity of certain genes
and can turn them on and off as needed. The NSD1 enzyme controls the activity of
genes involved in normal growth and development, although most of these genes have
not been identified.

Health Conditions Related to Genetic Changes

Sotos syndrome

More than 380 mutations in the NSD1 gene have been identified in people with
Sotos syndrome. The most common mutation in the Japanese population deletes
genetic material from the region of chromosome 5 that contains the NSD1 gene.
In most other populations, mutations within the gene itself are more frequent.
These mutations include insertions or deletions of a small amount of DNA and
changes in single DNA building blocks (base pairs) that make up the gene. Most
mutations prevent one copy of the NSD1 gene from making any enzyme or lead
to the production of an abnormally small, nonfunctional version of the enzyme.
Research suggests that a reduced amount of the NSD1 enzyme disrupts the normal
activity of genes involved in growth and development. However, it remains unclear
exactly how a shortage of this enzyme during development leads to overgrowth,
learning disabilities, and the other signs and symptoms of Sotos syndrome.

cancers

A change involving the NSD1 gene is associated with a blood cancer called
childhood acute myeloid leukemia. This change occurs when part of chromosome 5
breaks off and reattaches to part of chromosome 11. This change is acquired during
a person's lifetime and is present only in cancer cells. This type of genetic change,
called a somatic mutation, is not inherited. The rearrangement of genetic material
involved in childhood acute myeloid leukemia, known as a translocation, abnormally
fuses the NSD1 gene on chromosome 5 with the NUP98 gene on chromosome 11.
Research shows that the fused NUP98-NSD1 gene turns on genes that promote
the growth of immature blood cells and blocks processes that would turn the genes



off. The resulting overgrowth of these immature cells leads to development of acute
myeloid leukemia.

A different type of alteration involving the NSD1 gene is associated with a cancer
of nerve tissue called neuroblastoma and a type of brain cancer called glioma. This
alteration, known as promoter hypermethylation, turns off the production of the NSD1
enzyme. Researchers speculate that without NSD1, the activity of one or more genes
involved in cell growth and division is uncontrolled. As a result, the cells can grow and
divide unchecked, leading to the development of cancer.

Chromosomal Location

Cytogenetic Location: 5q35.3, which is the long (q) arm of chromosome 5 at position
35.3

Molecular Location: base pairs 177,133,079 to 177,300,213 on chromosome 5 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• androgen receptor-associated coregulator 267

• ARA267

• histone-lysine N-methyltransferase, H3 lysine-36 and H4 lysine-20 specific

• NR-binding SET domain containing protein

• NSD1_HUMAN

• nuclear receptor-binding Su-var, Enhancer of zeste and Trithorax domain protein 1

• SOTOS1

Additional Information & Resources

GeneReviews

• Sotos Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK1479
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https://www.ncbi.nlm.nih.gov/gene/64324
https://www.ncbi.nlm.nih.gov/genome/tools/gdp
https://www.ncbi.nlm.nih.gov/books/NBK1479


Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28NSD1%5BTIAB%5D%29+AND
+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+1800+days%22%5Bdp%5D

OMIM

• LEUKEMIA, ACUTE MYELOID
http://omim.org/entry/601626

• NUCLEAR RECEPTOR-BINDING Su-var, ENHANCER OF ZESTE, AND
TRITHORAX DOMAIN PROTEIN 1
http://omim.org/entry/606681

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/NSD1ID356.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=NSD1%5Bgene%5D

• HGNC Gene Family: Lysine methyltransferases
http://www.genenames.org/cgi-bin/genefamilies/set/487

• HGNC Gene Family: PHD finger proteins
http://www.genenames.org/cgi-bin/genefamilies/set/88

• HGNC Gene Family: PWWP domain containing
http://www.genenames.org/cgi-bin/genefamilies/set/1147

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=14234

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/64324

• UniProt
http://www.uniprot.org/uniprot/Q96L73
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